Summary: Bioinformatics resources for glycomics are very poor as compared with them for genomics and proteomics. The complexity of
biologists. The carbohydrate sequence is more complex than DNA and protein sequences because of a variety of their structures including regioand stereo-chemistry, modification, and branching. The complexity of carbohydrate sequences makes it difficult to define a common language to represent them. The sequence data of carbohydrates can also be difficult to parse, and the development of bioinformatics tools for glycomics has not progressed.
Several languages for describing the carbohydrate structure, LINUCS in SWEET-DB (Bohne-Lang A et al., 2001) , KCF in KEGG GLYCAN (Kanehisa M et al., 2004) 1. The description of the types of monosaccharides.
2. The description of the types of linkages and anomers. We also developed graphical user interfaces for editing and searching carbohydrate structures using CabosML, by which the depicted structures can be automatically converted into XML formats. Figure 1 shows the editing of a structure of 6-sulfo sialyl Lewis X, of which XML description is the following: CabosML will make progress possible in the development of bioinformatics tools for glycobiology because of simplicity, flexiblity, and versatility of XML format. We have already developed an experimental database of carbohydrate structures using an XML database management system, and implemented the function for searching carbohydrate structures using XPath.
In addition, many software and libraries for several programming languages developed to process XML documents have already existed. These should help the developers to make the bioinformatics tools utilizing CabosML. Thus CabosML will make it possible to facilitate the development of software for glycomics, and so will be the most suitable language to standardize. Moreover it will be easy for XML descriptions of carbohydrate sequences to be integrated to other bioinformatics resources, because XML has been used for the standardization and distribution of many kinds of biological data, i.e., MIAME (http://www.mged.org/Workgroups/MIAME/miame.html) and EMBL (Wang L et al., 2002) . The XML description for carbohydrates described here will greatly contribute to the progress of informatics tools for glycomics.
